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LIQUID CRYSTAL DISPLAY CONTROLLING 
A PERIOD OF A SOURCE OUTPUT ENABLE 

SIGNAL DIFFERENTLY AND DRIVING 
METHOD THEREOF 

This application claims the bene?t of Korean Patent Appli 
cation No. 2005-0103150 ?led in Korea on Oct. 31, 2005 
Which is hereby incorporated by reference for all purposes as 
if fully set forth herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a liquid crystal display, and more 

particularly to a liquid crystal display and a driving method 
that is adaptive for preventing a phenomenon causing a non 
uniform charge characteristic betWeen liquid crystal cells. 

2. Description of the Related Art 
A typical liquid crystal display (LCD) controls light trans 

mittance of a liquid crystal having a dielectric anisotropy 
property using an electric ?eld to thereby display a picture. To 
this end, the LCD includes a liquid crystal display panel 
having liquid crystal cells arranged in a matrix type, and a 
driver for driving the liquid crystal display panel. 

In the liquid crystal display panel, gate lines and data lines 
cross each other and liquid crystal cells are positioned at pixel 
areas de?ned by the crossings betWeen the gate lines and the 
data lines. A pixel electrode and a common electrode are 
provided in each liquid crystal cell for applying an electric 
?eld to the liquid crystal cells. Each pixel electrode is con 
nected to one of the data lines via source and drain terminals 
of a thin ?lm transistor (TFT) provided as a sWitching device 
in each liquid crystal cell. A gate terminal of the TFT is 
connected to one of the gate lines. The gate lines are supplied 
With a scanning pulse. 

The driver includes a gate driver for applying a scanning 
pulse or gate pulse to the gate lines; a data driver for convert 
ing a digital video data into an analog data voltage to supply 
it to the data lines; a timing controller for controlling the gate 
driver and the data driver; and a poWer supply for supplying 
various driving voltages used for the liquid crystal display 
device. The timing controller controls driving timing of the 
gate driver and the data driver, and supplies a digital video 
data to the data driver. The poWer supply uses a DC-DC 
converter to generate driving voltages to be supplied to the 
liquid crystal display panel including a common voltage 
Vcom, a gate high voltage VGH, and a gate loW voltage VGL. 
As liquid crystal display devices have trended toWards 

large screens and high resolutions, the number of data lines 
and the number of gate lines of the liquid crystal display 
devices have increased. HoWever, the liquid crystal display 
device has a problem in that, When the number of gate lines 
and data lines is increased, the number of data drivers and gate 
drivers is also increased accordingly. 

In order to reduce the number of data drivers, liquid crystal 
display panels have been proposed in Which adjacent liquid 
crystal cells can share a single data line to thereby reduce the 
number of data lines by half. FIG. 1 schematically illustrates 
a liquid crystal display panel having shared data lines, and 
FIG. 2 is a Waveform diagram shoWing driving signals in the 
liquid crystal display panel shoWn in FIG. 1. 

Referring to FIG. 1, the liquid crystal display panel of the 
related art having a shared data line structure includes liquid 
crystal cells 10 and 20 independently selected by different 
scanning pulses supplied from different gate lines GL1 to 
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2 
GLn to make a time divisional charge of data to the liquid 
crystal cells 10 and 20 from a single one of the data lines DL1 
to DLm. 
The ?rst liquid crystal cells 10 arranged at the odd column 

each includes a ?rst TFT 14 connected to one of the odd gate 
lines GL1, GL3 . . . GLn-1 and to the left side of one of the 

data lines DL1 to DLm, and a ?rst pixel electrode 12 at the 
odd column connected to the ?rst TFT 14. A source electrode 
of the ?rst TFT 14 is connected to the left side of the data line 
DL While a drain electrode thereof is connected to the ?rst 
pixel electrode 12. Further, a gate electrode of the TFT 14 is 
connected to odd gate lines GL1, GL3 . . . GLn-1. 

The second liquid crystal cells 20 arranged at the even 
column each includes a second TFT 24 connected to one of 
the even gate lines GL2, GL4 . . . GLn and to the right side of 
one of the data lines DL1 to DLm, and a second pixel elec 
trode 22 at the even column connected to the second TFT 24. 
A source electrode of the second TFT 24 is connected to the 
right side of the data line DL While a drain electrode thereof 
is connected to the second pixel electrode 22. Further, a gate 
electrode of the second TFT 24 is connected to the even gate 
lines GL2, GL4 . . . GLn. 

Odd gate pulses for maintaining a high logic value TFT-on 
voltage during one horiZontal period are sequentially applied 
to the odd gate lines GL1, GL3 . . . GLn-1 by means of the 

?rst gate driver. Even gate pulses for maintaining a high logic 
value TFT-on voltage during one horiZontal period are 
sequentially applied to the even gate lines GL2, GL4 . . . GLn 

by means of the second gate driver. No period of overlap 
exists betWeen the odd gate pulses and betWeen the even gate 
pulses, Whereas an overlapped period corresponding to 1/2 
horizontal period exists betWeen adjacent odd gate pulses and 
even gate pulses. 
When a data voltage is supplied to the liquid crystal display 

panel as shoWn in FIG. 1 using a line inversion system, then 
charge characteristics betWeen odd horiZontal lines and even 
horiZontal lines become different as shoWn in FIG. 2. The data 
driver has a line inversion system to invert the polarity of data 
for each horiZontal line to supply them to the liquid crystal 
cells. In FIG. 1 and FIG. 2, ‘RO’, ‘B0’ and ‘GE’ represent red, 
green and blue liquid crystal cells at the odd column, and 
‘GO’, ‘RE’ and ‘BE’ represent red, green and blue liquid 
crystal cells at the even column. Further, ‘SOE’ represents a 
source output enable signal for instructing a data output of the 
data driver. The data driver supplies a data voltage to the data 
lines DL1 to DLm during an interval betWeen a falling edge 
and a rising edge of the SOE signal. 
An operation of the liquid crystal display panel shoWn in 

FIG. 1 Will be described beloW in Which a negative data 
voltage is charged into the liquid crystal cells arranged at the 
odd horiZontal lines While a positive data voltage is charged 
into the liquid crystal cells arranged at the even horiZontal 
lines during an odd or even frame interval. 

Referring to FIG. 1 and FIG. 2, ?rst and second gate pulses 
Which are overlapped for 1/2 horiZontal period are sequentially 
applied to the ?rst and second gate lines GL1 and GL2 for the 
purpose of charging a negative data into the liquid crystal 
cells included in the odd horiZontal lines. The liquid crystal 
cells RO, B0 and GE at the odd column included in the ?rst 
horiZontal line pre-charges a positive voltage by the last data 
voltage at the previous frame interval during the ?rst half 
period of the ?rst gate pulse, and thereafter charges negative 
data voltages —RO, —B0 and —GE to be displayed during a P1 
interval corresponding to the second half period of the ?rst 
gate pulse and the ?rst half period of the second gate pulse. 
During the P1 interval, the liquid crystal cells GO, RE and BE 
at the even column included in the ?rst horiZontal line pre 
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charge negative data voltages —RO, —BO and —GE. The liquid 
crystal cells GO, RE and BE at the even column included in 
the ?rst horizontal line in Which the negative voltage has been 
pre-charged during the Pl interval in this manner, charges 
negative data voltages —GO, —RE and —BE to be displayed 
during a P2 interval corresponding to the second half period 
of the second gate pulse. 

Subsequently, third and fourth gate pulses, Which are over 
lapped for 1/2 horizontal period are sequentially applied to the 
third and fourth gate lines GL3 and GL4 for the purpose of 
charging a positive data into the liquid crystal cells included 
in the even horizontal lines. The liquid crystal cells RO, B0 
and GE at the odd column included in the second horizontal 
line pre-charge negative voltages —GO, —RE and —BE during 
the P2 interval corresponding to the second half period of the 
second gate pulse and the ?rst half period of the third gate 
pulse, and thereafter charges positive data voltages +RO, 
+BO and +GE during a P3 interval corresponding to the 
second half period of the third gate pulse. During the P3 
interval, the liquid crystal cells GO, RE and BE at the even 
column included in the second horizontal line pre-charge 
positive data voltages +RO, +BO and +GE. The liquid crystal 
cells GO, RE and BE at the even column included in the 
second horizontal line in Which a positive voltage has been 
pre-charged during the P3 interval in this manner, charge 
positive data voltages +GO, +RE and +BE to be displayed 
during a P4 interval corresponding to the second half period 
of the fourth gate pulse. 
As a result, since the liquid crystal cells at the odd column 

and the liquid crystal cells at the even column in the liquid 
crystal display device as shoWn in FIG. 1 and FIG. 2 share the 
same data line, the liquid crystal display panel makes a time 
divisional application of a data voltage supplied via the same 
data line to the liquid crystal cells at the odd column and the 
liquid crystal cells at the even column, and pre-charges the 
liquid crystal cells at the next horizontal line into a data 
voltage at the previous horizontal line in order to heighten a 
charge speed of the liquid crystal cells. 

In the liquid crystal display device as shoWn in FIG. 1 and 
FIG. 2, the liquid crystal cells at the odd column pre-charge 
positive voltages (or negative voltages) by the odd gate pulses 
and thereafter charge negative data voltages (or positive data 
voltages) to be displayed; Whereas the liquid crystal cells at 
the even column pre-charge negative voltages (or positive 
voltages) by the even gate pulses and thereafter charge nega 
tive data voltages (or positive data voltages) to be displayed. 
In other Words, the liquid crystal cells at the odd column 
charge a data voltage having a polarity different from the 
pre-charged voltage, Whereas the liquid crystal cells at the 
even column charge a data voltage having the same polarity as 
the pre-charged voltage. Therefore, even When the liquid 
crystal display device shoWn in FIG. 1 and FIG. 2 supplies 
voltages having the same gray level to the liquid crystal cells 
at the odd column and the liquid crystal cells at the even 
column, a vertical stripe is generated on the display because 
voltages charged in the liquid crystal cells at the even column 
are relatively larger than voltages charged in the liquid crystal 
cells at the odd column. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a liquid 
crystal display and driving method thereof that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 
An advantage of the present invention is to provide a liquid 

crystal display and a driving method thereof that is adaptive 
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4 
for preventing a phenomenon of causing a non-uniform 
charge characteristic betWeen liquid crystal cells When a data 
is supplied to a liquid crystal display panel in Which adjacent 
liquid crystal cells share the same data line by a line inversion 
system. 

Additional features and advantages of the invention Will be 
set forth in the description Which folloWs, and in part Will be 
apparent from the description, or may be learned by practice 
of the invention. The objectives and other advantages of the 
invention Will be realized and attained by the structure par 
ticularly pointed out in the Written description and claims 
hereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, a liquid crystal display device includes a 
picture display part having a plurality of gate lines and a 
plurality of data lines and provided With liquid crystal cells 
having a shared data line; a gate driver to sequentially supply 
a scanning pulse to the gate lines; a source output enable 
signal generator to alternately generate a ?rst source output 
enable signal having a ?rst horizontal period and a second 
source output enable signal delayed from the ?rst source 
output enable signal by a time (D1) longer than a half of the 
?rst horizontal period and shorter than the ?rst horizontal 
period; and a data driver to supply data voltages to the data 
lines in response to the ?rst and second source output enable 
signals. 

In another aspect of the present invention, in the liquid 
crystal display device, the liquid crystal cells include ?rst 
liquid crystal cells at the odd column arranged at the left side 
of the data line to continuously charge a different polarity of 
data voltages; and second liquid crystal cells at the even 
column arranged at the right side of the data line to continu 
ously charge data voltages having the same polarity. 

In another aspect of the present invention, a method of 
driving a liquid crystal display device, including a picture 
display part having a plurality of gate lines and a plurality of 
data lines and provided With liquid crystal cells having a 
shared data line, includes alternately generating a ?rst source 
output enable signal having a ?rst horizontal period and a 
second source output enable signal delayed from the ?rst 
source output enable signal by a time (D1) longer than a half 
of the ?rst horizontal period and shorter than the ?rst hori 
zontal period; sequentially supplying a scanning pulse to the 
gate lines; and supplying data voltages to the data lines in 
response to the ?rst and second source output enable signals. 

In another aspect of the present invention, a liquid crystal 
display device includes a picture display part having a plu 
rality of gate lines and a plurality of data lines and provided 
With liquid crystal cells sharing the same data line; a gate 
driver for sequentially supplying a scanning pulse to the gate 
lines; a source output enable signal generator for alternately 
generating a ?rst source output enable signal having a ?rst 
horizontal period and a second source output enable signal 
delayed from the ?rst source output enable signal; and a data 
driver for supplying data voltages to liquid crystal cells con 
nected to one side and other side of the data lines during a 
different time in response to the ?rst and second source output 
enable signals. 

In another aspect of the present invention a liquid crystal 
display device includes a picture display part having a plu 
rality of gate lines and a plurality of data lines and provided 
With liquid crystal cells sharing the same data line; a gate 
driver for sequentially supplying a scanning pulse to the gate 
lines; a source output enable signal generator for alternately 
generating a ?rst source output enable signal having a ?rst 
period and a second source output enable signal having a 
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second period shorter than the ?rst period; and a data driver 
for supplying data voltages to the data lines in response to the 
source output enable signals having the ?rst and second peri 
ods. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention. 

In the draWings: 
FIG. 1 is a schematic plan vieW shoWing a structure of a 

related art liquid crystal display panel; 
FIG. 2 is a Waveform diagram shoWing the driving signals 

for the liquid crystal display panel shoWn in FIG. 1; 
FIG. 3 is a schematic vieW shoWing a con?guration of a 

driving apparatus for a liquid crystal display device according 
to an embodiment of the present invention; 

FIG. 4 is a schematic block diagram of the source output 
enable signal generator shoWn in FIG. 3; 

FIG. 5 is a Waveform diagram shoWing the input/output 
signals of the source output enable signal generator shoWn in 
FIG. 4; 

FIG. 6 is a circuit diagram of an implementation of the 
selecting signal generator shoWn in FIG. 4; and 

FIG. 7 is a Waveform diagram illustrating a method of 
driving the liquid crystal display device according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

Reference Will noW be made in detail to embodiments of 
the present invention, examples of Which are illustrated in the 
accompanying draWings. 

FIG. 3 schematically illustrates a con?guration of a driving 
apparatus for a liquid crystal display device according to an 
embodiment of the present invention. 

Referring to FIG. 3, the liquid crystal display device 
includes a picture display part 102 having a plurality of gate 
lines GL1 to GLn and a plurality of data lines DL1 to DLm; a 
plurality of liquid crystal cells 110 and 120 sharing a data line 
DL; ?rst and second gate drivers 106A and 106B for sequen 
tially applying a scanning pulse to the gate lines GL1 to GLn; 
a data driver 104 for supplying a video data to the liquid 
crystal cells 110 and 120 by a line inversion system; and a 
timing controller 108 for controlling the gate drivers 106A 
and 106B and the data driver 104. 

The ?rst plurality of liquid crystal cells 110 are arranged at 
the odd column and each includes a ?rst TFT 114 connected 
to odd gate lines GL1, GL3 . . . GLn-l and to left side of one 

of the data lines DL1 to DLm, and a ?rst pixel electrode 112 
at the odd column connected to the ?rst TFT 114. A source 
electrode of the ?rst TFT 114 is connected to the left side of 
the data lines DL1 to DLm While a drain electrode thereof is 
connected to the ?rst pixel electrode 112. Further, a gate 
electrode of the TFT 114 is connected to odd gate lines GL1, 
GL3 . ..GLn-1. 

The plurality of second liquid crystal cells 120 are arranged 
at the even column and each includes a second TFT 124 
connected to even gate lines GL2, GL4 . . . GLn and to the 
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6 
right side of one of the data lines DL1 to DLm, and a second 
pixel electrode 122 at the even column connected to the 
second TFT 124. A source electrode of the second TFT 124 is 
connected to the right side of the data lines DL1 to DLm While 
a drain electrode thereof is connected to the second pixel 
electrode 122. Further, a gate electrode of the second TFT 124 
is connected to the even gate lines GL2, GL4 . . . GLn. 

Odd gate pulses for maintaining a high logic value TFT-on 
voltage during one horizontal period are sequentially applied 
to the odd gate lines GL1, GL3 . . . GLn-l by means of the 

?rst gate driver 106A. On the other hand, even gate pulse for 
maintaining a high logic value TFT-on voltage during one 
horizontal period are sequentially applied to the even gate 
lines GL2, GL4, . . . , GLn by means of the second gate driver 

160B. No period of overlap exists betWeen the odd gate pulses 
or betWeen the even gate pulses, Whereas an overlapped 
period corresponding to 1/2 horizontal period exists betWeen 
adjacent odd gate pulses and even gate pulses. 
The timing controller 108 supplies digital video data sup 

plied from the exterior thereof to the data driver 104. Further, 
the timing controller 108 generates gate control signals GDS1 
and GDS2, including a gate start pulse GSP; a plurality of gate 
shift clocks GSC and a gate output enable signal GOE for 
controlling driving timing of the gate drivers 106A and 106B 
using a data enable signal DE; a horizontal synchronizing 
signal Hsync, a vertical synchronizing signal Vsync; and a dot 
clock DCLK from an external system. Herein, gate start 
pulses GSP supplied to the ?rst and second gate drivers 106A 
and 106B have a phase difference such that gate pulses gen 
erated from the ?rst and second gate drivers 106A and 106B 
are superposed With respect to each other. 

Moreover, the timing controller 108 generates data control 
signals DCS, including a source start pulse SSP; a source shift 
clock SSC; a polarity control signal POL and a source output 
enable signal SOE_NEW for controlling a driving timing of 
the data driver 104 using the data enable signal DE; the 
horizontal synchronizing signal Hsync; the vertical synchro 
nizing signal Vsync; and the dot clock DCLK, and supplies 
the data control signals DCS to the data driver 104. The data 
driver 104 inverts the polarity of a data voltage for each 
horizontal line in response to the polarity control signal POL, 
and differently controls a pre-charging time of the liquid 
crystal cells at the odd column and a pre-charging time of the 
liquid crystal cells at the even column in response to the 
source output enable signal SOE_NEW. 
The ?rst gate driver 106A generates a scanning pulse in 

response to a ?rst gate control signal GDS1 supplied from the 
timing controller 108, and sequentially supplies the scanning 
pulse to the odd gate lines GL1, GL3 . . . GLn-l. 

The second gate driver 106B generates a scanning pulse in 
response to a second gate control signal GDS2 from the 
timing controller 104, and sequentially supplies the scanning 
pulse to the even gate lines GL2, GL4, . . . , GLn. 

The ?rst and second gate drivers 106A and 106B may be 
formed along With a picture display part 102 on a substrate 
provided With the picture display part 102, or may be formed 
on a separate substrate. 
The data driver 104 converts digital video data Data sup 

plied from the timing controller 108 into an analog gamma 
compensating voltage in response to the data control signal 
DCS from the timing controller 108 to generate an analog 
video voltage, and inverts the polarity of the analog video 
voltage by line inversion system in response to the polarity 
control signal POL and thereafter supplies the polarity 
inverted analog video voltage to the data lines DL1 to DLm in 
response to the source output enable signal SOE_NEW. 
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FIG. 4 shows the source output enable signal generator 200 
of the timing controller 108, and FIG. 5 shoWs input/output 
Waveforms of the source output enable signal generator 200. 

Referring to FIG. 4 and FIG. 5, the source output enable 
signal generator 200 includes a ?rst source output enable 
signal generator 210, a second source output enable signal 
generator 220, a selecting signal generator 230, and a select 
ing part 240. 

The ?rst source output enable signal generator 210 gener 
ates a ?rst output enable signal SOE1 for selecting the output 
time of a pre-charged voltage to be supplied to the ?rst liquid 
crystal cells 110 at the odd column and a data voltage to be 
supplied to the second liquid crystal cells 120 at the even 
column. 

The second source output enable signal generator 220 gen 
erates a second output enable signal SOE2 for selecting the 
output time of a pre-charged voltage to be supplied to the 
second liquid crystal cells 120 at the even column and a data 
voltage to be supplied to the ?rst liquid crystal cells 110 at the 
odd column. 

Each of the ?rst and second source output enable signals 
SOE1 and SOE2 is generated in one horizontal period 1H. 
The second source output enable signal SOE2 is delayed from 
the ?rst source output enable signal SOE1 by a time D1 longer 
than 1/2 horizontal period and shorter than 1 horizontal period. 
The relative timing betWeen the ?rst and second source output 
enable signals SOE1 and SOE2 can be freely adjusted using 
circuits speci?ed or synthesized using means such as Verilog 
HDL or VHDL. 

The selecting signal generator 230 receives a second data 
enable signal DE_NEW and inverts the second data enable 
signal DE_NEW at the rising edge of the second data enable 
signal DE_NEW to thereby generate a selecting signal SEL. 
The second data enable signal DE_NEW has tWice the fre 
quency of the data enable signal DE supplied from the exter 
nal system. As shoWn in FIG. 6, the selecting signal generator 
230 can be implemented by a D ?ip-?op 302 having a clock 
terminal CLK to Which the second data enable signal 
DE_NEW is inputted and a D terminal to Which the inverted 
selecting signal SEL is inputted, and an inverter 301 for 
inverting the selecting signal SEL. 

The selecting part 240 outputs a source output enable sig 
nal SOE_NEW by selecting the ?rst output enable signal 
SOE1 and the second output enable signal SOE2 alternately 
using the selecting signal SEL. 

The liquid crystal display device according to the illus 
trated embodiment of the present invention supplies a data to 
the liquid crystal display panel by the line inversion system in 
Which negative data voltages are applied to the liquid crystal 
cells arranged at the odd horizontal lines While positive data 
voltages are applied to the liquid crystal cells arranged at the 
even horizontal lines, and inverts the polarity of the data for 
each frame. An operation of such a liquid crystal display 
device Will be described in detail in conjunction With FIG. 3 
and FIG. 7 beloW. 

Referring to FIG. 3 and FIG. 7, ?rst and second gate pulses 
overlapped during 1/2 horizontal period are sequentially 
applied to the ?rst and second gate lines GL1 and GL2 for the 
purpose of charging a negative data into the liquid crystal 
cells included in the odd horizontal lines. The liquid crystal 
cells RO, B0 and GE at the odd column included in the ?rst 
horizontal line pre-charges a positive voltage by the last data 
voltage at the previous frame interval during the ?rst half 
period of the ?rst gate pulse, and thereafter charges negative 
data voltages —RO, —BO and —GE to be displayed during a P1 
interval corresponding to the second half period of the ?rst 
gate pulse and the ?rst half period of the second gate pulse. 
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8 
Herein, the data driver 104 outputs negative data voltages 
—RO, —BO and —GE from a time later than the 1/2 horizontal 
period at Which the Pl period is started in response to the 
source output enable signal SOE_NEW. 

During the Pl interval, the liquid crystal cells GO, RE and 
BE at the even column included in the ?rst horizontal line 
pre-charge negative data voltages —RO, —BO and —GE from 
the falling edge of the source output enable signal SOE_NEW 
generated relatively late Within the Pl interval, and thereafter 
charge negative data voltages —GO, —RE and —BE to be 
displayed from the falling edge of the source output enable 
signal SOE_NEW generated simultaneously at an initiation 
of the P2 interval corresponding to the second half of the 
second gate pulse. 

Subsequently, third and fourth gate pulses overlapped dur 
ing 1/2 horizontal period are sequentially applied to the third 
and fourth gate lines GL3 and GL4 for the purpose of charg 
ing a positive data into the liquid crystal cells included in the 
even horizontal lines. The liquid crystal cells RO, B0 and GE 
at the odd column included in the second horizontal line 
pre-charge negative voltages —GO, —RE and —BE during the 
P2 interval corresponding to the second half period of the 
second gate pulse and the ?rst half period of the third gate 
pulse, and thereafter charges positive data voltages +RO, 
+BO and +GE during a P3 interval corresponding to the 
second half period of the third gate pulse. Herein, the data 
driver 104 outputs positive data voltages +RO, +BO and +GE 
from a time later than the 1/2 horizontal period at Which the P3 
interval is started in response to the source output enable 
signal SOE_NEW generated relatively late Within the P3 
interval. The liquid crystal cells GO, RE and BE at the even 
column included in the second horizontal line pre-charge 
positive data voltages +RO, +BO and +GE from the falling 
edge of the source output enable signal SOE_NEW generated 
relatively late Within the P3 interval, and thereafter charge the 
positive data voltages +GO, +RE and +BE to be displayed 
during a P4 period corresponding to the second half of the 
fourth gate pulse. 
As a result, the liquid crystal display device according to 

the embodiment of the present invention makes a periodically 
different control of a period of the source output enable signal 
SOE_NEW, thereby alloWing a pre-charging time of the liq 
uid crystal cells in Which the polarity of the pre-charged 
voltage is identical to that of the data voltage to be shorter than 
a pre-charging time of the liquid crystal cells in Which the 
polarity of the pre-charged voltage is different from that of the 
data voltage. The polarity based differences in pre-charging 
times compensate the polarity driven non-uniform charge 
characteristics of the liquid crystal cells. 
As described above, according to the present invention, a 

period of the source output enable signal SOE_NEW can be 
periodically differently controlled, thereby alloWing charge 
characteristics of the liquid crystal cells in Which the polarity 
of the pre-charged voltage is identical to that of the data 
voltage and charge characteristics of the liquid crystal cells in 
Which the polarity of the pre-charged voltage is different from 
that of the data voltage to be uniform With respect to each 
other. 

It Will be apparent to those skilled in the art that various 
modi?cations and variation can be made in the present inven 
tion Without departing from the spirit or scope of the inven 
tion. Thus, it is intended that the present invention cover the 
modi?cations and variations of this invention provided they 
come Within the scope of the appended claims and their 
equivalents. 
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What is claimed is: 
1. A method of driving a liquid crystal display, including a 

picture display part having a plurality of gate lines and a 
plurality of data lines and provided With liquid crystal cells 
having a shared data line, comprising: 

alternately generating a ?rst source output enable signal 
having a ?rst horiZontal period and a second source 
output enable signal delayed from the ?rst source output 
enable signal by a time (D1) longer than a half of the ?rst 
horiZontal period and shorter than the ?rst horizontal 
period; 

generating a neW source output enable signal by selecting 
the ?rst and second source enable signals alternately 
using a selecting signal; 

sequentially supplying a scanning pulse to the gate lines; 
supplying data voltages to the data lines in response to the 
neW source output enable signal; and 

inverting the polarity of data voltages for each horiZontal 
period, 

Wherein the selecting signal is generated by receiving a 
second data enable signal and inverting the second data 
enable signal at the rising edge of the second data enable 
signal, 

Wherein the second data enable signal has tWice the fre 
quency of a ?rst data enable signal supplied from an 
external system, 

Wherein the liquid crystal cells include ?rst liquid crystal 
cells arranged in an odd column on the left side of the 
shared data line to continuously charge data voltages 
having alternating polarities and second liquid crystal 
cells at the even column arranged at the right side of the 
shared data line to continuously charge data voltages 
having the same polarity, 

Wherein the ?rst source output enable signal is generated 
for selecting a output time of a pre-charged voltage to be 
supplied to the ?rst liquid crystal cells at the odd column 
and a data voltage to be supplied to the second liquid 
crystal cells at the even column, 

Wherein the second source output enable signal is gener 
ated for selecting a output time of a pre-charged voltage 
to be supplied to the second liquid crystal cells at the 
even column and a data voltage to be supplied to the ?rst 
liquid crystal cells at the odd column, 

Wherein the neW source output enable signal selectively 
outputs the ?rst source output enable signal When the 
select signal is a high period, and selectively outputs the 
second source output enable signal When the select sig 
nal is a loW period before rising edge time. 

2. The method according to claim 1, Wherein sequentially 
supplying a scanning pulse to the gate lines includes: 

sequentially supplying a ?rst scanning pulse to odd gate 
lines; and 

sequentially supplying a second scanning pulse to even 
gate lines, and 

Wherein each of the ?rst and second scanning pulses is to be 
generated during a horiZontal period, and the second half 
period of the ?rst scanning pulse is overlapped With the 
?rst half period of the second scanning pulse. 

3. A liquid crystal display device, comprising: 
a picture display part having a plurality of gate lines and a 

plurality of data lines and provided With liquid crystal 
cells having a shared data line; 

a gate driver to sequentially supply a scanning pulse to the 
gate lines; 

a source output enable signal generator to alternately gen 
erate a ?rst source output enable signal having a ?rst 
horiZontal period and a second source output enable 
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10 
signal delayed from the ?rst source output enable signal 
by a time (D1) longer than a half of the ?rst horiZontal 
period and shorter than the ?rst horiZontal period; 

a selecting part to generate a neW source output enable 
signal by selecting the ?rst and second source enable 
signals alternately using a selecting signal; 

a selecting signal generator to generate the selecting signal 
by receiving a second data enable signal and inverting 
the second data enable signal at the rising edge of the 
second data enable signal; and 

a data driver to supply data voltages to the data lines in 
response to the neW source output enable signal, 

Wherein the second data enable signal has tWice the fre 
quency of a ?rst data enable signal supplied from an 
external system, 

Wherein the selecting signal generator is implemented by a 
D ?ip-?op having a clock terminal to Which the second 
data enable signal is inputted and a D terminal to Which 
the inverted selecting signal is inputted, and an inverter 
for inverting the selecting signal, 

Wherein the liquid crystal cells include ?rst liquid crystal 
cells arranged in an odd column on the left side of the 
shared data line to continuously charge data voltages 
having alternating polarities and second liquid crystal 
cells arranged in an even column on the right side of the 
shared data line to continuously charge data voltages 
having the same polarity, 

Wherein the ?rst source output enable signal is generated 
for selecting a output time of a pre-charged voltage to be 
supplied to the ?rst liquid crystal cells at the odd column 
and a data voltage to be supplied to the second liquid 
crystal cells at the even column, 

Wherein the second source output enable signal is gener 
ated for selecting a output time of a pre-charged voltage 
to be supplied to the second liquid crystal cells at the 
even column and a data voltage to be supplied to the ?rst 
liquid crystal cells at the odd column, 

Wherein the neW source enable signal selectively output the 
?rst source output enable signal When the select signal is 
a high period, and selectively outputs the second source 
output enable signal When the select signal is a loW 
period before rising edge time. 

4. The liquid crystal display device according to claim 3, 
Wherein the gate driver includes: 

a ?rst gate driver to sequentially supply a ?rst scanning 
pulse to odd gate lines; and 

a second gate driver to sequentially supply a second scan 
ning pulse to even gate lines, and 

Wherein each of the ?rst and second scanning pulses is to be 
generated during a horiZontal period, and the second half 
period of the ?rst scanning pulse is overlapped With the 
?rst half period of the second scanning pulse. 

5. The liquid crystal display device according to claim 3, 
Wherein the data driver is arranged to invert the polarity of 
data voltages for each horiZontal period. 

6. A liquid crystal display device, comprising: 
a picture display part having a plurality of gate lines and a 

plurality of data lines and provided With liquid crystal 
cells sharing the same data line; 

a gate driver to sequentially supply scanning pulse to the 
gate lines; 

a source output enable signal generator to alternately gen 
erate a ?rst source output enable signal having a ?rst 
horiZontal period and a second source output enable 
signal delayed from the ?rst source output enable signal; 
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a selecting part to generate a neW source output enable 
signal by selecting the ?rst and second source enable 
signals alternately using a selecting signal; 

a selecting signal generator to generate the selecting signal 
by receiving a second data enable signal and inverting 
the second data enable signal at the rising edge of the 
second data enable signal; and 

a data driver to supply data voltages to liquid crystal cells 
connected to one side and other side of the data lines 
during a different time in response to the neW source 
output enable signal, 

Wherein the second data enable signal has tWice the fre 
quency of a ?rst data enable signal supplied from an 
external system, 

Wherein the selecting signal generator is implemented by a 
D ?ip-?op having a clock terminal to Which the second 
data enable signal is inputted and a D terminal to Which 
the inverted selecting signal is inputted, and an inverter 
for inverting the selecting signal, 

Wherein the second source output enable signal is gener 
ated to be delayed from the ?rst source output enable 
signal by a time (D1) longer than a half of the ?rst 
horiZontal period and shorter than the ?rst horizontal 
period, 

Wherein the liquid crystal cells connected to one side of the 
data line are arranged to be supplied With a data voltage 
during a longer time in comparison to the liquid crystal 
cells connected to other side thereof, 

Wherein the neW source enable signal selectively output the 
?rst source output enable signal When the select signal is 
a high period, and selectively outputs the second source 
output enable signal When the select signal is a loW 
period before rising edge time. 
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7. A liquid crystal display device, comprising: 
a picture display part having a plurality of gate lines and a 

plurality of data lines and provided With liquid crystal 
cells sharing the same data line; 

a gate driver to sequentially supply a scanning pulse to the 
gate lines; 

a source output enable signal generator to alternately gen 
erate a ?rst source output enable signal having a ?rst 
period and a second source output enable signal having 
a second period shorter than the ?rst period; 

a selecting part to generate a neW source output enable 
signal by selecting the ?rst and second source enable 
signals alternately using a selecting signal; 

a selecting signal generator to generate the selecting signal 
by receiving a second data enable signal and inverting 
the second data enable signal at the rising edge of the 
second data enable signal; and 

a data driver to supply data voltages to the data lines in 
response to the ?rst and second source output enable 
signals, 

Wherein the second data enable signal has tWice the fre 
quency of a ?rst data enable signal supplied from an 
external system, 

Wherein the selecting signal generator is implemented by a 
D ?ip-?op having a clock terminal to Which the second 
data enable signal is inputted and a D terminal to Which 
the inverted selecting signal is inputted, and an inverter 
for inverting the selecting signal, 

Wherein the neW source enable signal selectively output the 
?rst source output enable signal When the select signal is 
a high period, and selectively outputs the second source 
output enable signal When the select signal is a loW 
period before rising edge time. 

* * * * * 


